Biotinylated poly(amido)amine (PAMAM) dendrimers as carriers for drug delivery to ovarian cancer cells in vitro.
Biotin is an essential micronutrient and its levels are high in rapidly proliferating cells such as cancer cells. We hypothesized that the synthesis of poly (amido)amine (PAMAM) dendrimers with biotin molecules might contribute to enhanced cancer cell-specific uptake. PAMAM dendrimers were biotinylated using sulfo-NHS-LC-biotin and structural characterization was performed using 1H NMR and matrix assisted laser desorption ionization--time-of-flight. The effect of generation and the mechanism of cellular uptake of biotin-PAMAMG4 in ovarian cancer (OVCAR-3) and human embryonic kidney (HEK 293T) cells was determined by fluorescent microscopy and flow cytometry. The cellular uptake of Biotin-PAMAM was significantly higher in the OVCAR-3 cells as compared to the HEK 293T cells (p<0.05). While the presence of either free biotin or colchicine significantly reduced the extent of uptake of biotin-PAMAMG4 at lower concentration (0.1 microM). The results demonstrated that the biotinylated-PAMAM was internalized by biotin receptor-mediated endocytosis and charge-mediated adsorptive endocytosis. The cytotoxicity of biotinylated-PAMAMG4 in the HEK 293T cells was comparable to that of the parent PAMAM dendrimers. Biotinylated PAMAM dendrimers show potential as nanocarriers in targeted drug delivery.